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Behoir Castle in Leicestershire and 3.7 degrees below at 
Newquay, up to only 0.5 degree below normal at Castle 
Bay in the Hebrides. Escept in December, the cold 
was general over western Europe with the mean tem- 
lerature of Sweden 1.9 degrees below, of Holland 2.7 
kegrees below, and of Norwa 1.5 degrees below their 

mean was 1.1 degrees below the awrage. It was shown 
t,hat when the eastern portions of the British Isles had 
a mean tem erature below tlie nornial in each month 

only five times during the last century and a half- 
there was then a pronounced tendency for the depression 
of tem erature to continue without8 interruption until 

1805, when a warm period covering the four months 
from Mav to August wns sandwiched in between two 
cold spehs. The frequent absence of historic frosts 
during lon periods of uniform cold over trhe British 

respective normals; while as P ar soutvli as Gibrdtar the 

from Decem E er to April-an event that had occurred 

the en a of the year. The only esception oc.curred in 

Isles was 2 so referred to. 

GS/. 5-4 (. % 3 7  
ACCIDENTAL PRESSURE VARIATIONS IN THE UNITED 

STATES. 

By ALFRED J. HENRY, Profemr of hieleorolnw. 

[Dated: Weather Bureau, W'asllington, D. C. ,  July 6,1917.1 

A recent article by Dr. A. Defant on the daily, non- 
periodic pressure variations in the United States 
recalls to my mind some work on the same subject on 
which I was engaged about 12 years ago. This work 
was undertaken a t  the suggestion of the late Professor 
Abbe, who a t  that time was in correspondence with the 
Russian meteorlogist Woeikof woeikov] on the sub- 
ject of the mean pressure variation in 34 hours. Press 
of other work prevented the completion of the study as 
originally planned, and the matter wns laid aside for 
the time. The conclusions reached coincide yuit'e 
closclv with t.hosc announced by Dr. Defant, who has 
considcred the mean hourly T 'A 3 ues asg in t .ed  in thn 
Annual Reports of t>he Chicf of tlie IT. S. ent,lier Burcnu 
for 1598 to 1902 (4" edition). 

It is convenient to think of the nonperiodic. or ncti- 
dental pressure fluctuations 8.8 advancing w a d i k c  from 
west to east and as standing in close relation to t,he 
problem of weather forecasting. 1ienc.e t,lie very grea.t 
interest of forecasters in the subjcct. 

It has been known in a general way for ninny yews 
that, the changeable chara.cter of the weather on !!his 
continent is closely related to areas of rising and falling 
pressure that move n t  irre ular intervals across the coun- 
try irom west to east. f t has occurred to thc writer 

__  
1 Defmt A .  Die t3glichen unperlodiwhen Drii~liscii~~snlinii~!n Im Gebietc drr 

Mrteorol. Ztwhr., Ilraunschweig, November 

:.lStation pmwre" for a Weather B~msu station is the corrected pressure lor thc 

Verelnkgdn Staaten von Nordamerika. 
1916 3 3  3E410. 3 figs. 

station a lthe altitude ofthe station, 

same hour, and affixing the proper algebraic sign. This 
has been done for a eriod of ten years, 1594-1903, for 
two stations on the ffacific coast, 'Portlmd, Ore and 
San Diego, Cd.; three stations in the Mississippi valley, 
St. Paul, St. Louis, and Sew Orleans; and two stations 
on the Atlantic coast, Ea.stport and Key West. The 
record covers 3,650 days at  each station, and shows in 
detail whether pressure was rising or falling and the 
ainouiit o f  the c,hange. 

i l h r i  h r  of pc~iods  nf fii1l.i.n.g prcssiire n i d  uvtmqc 
i i i . t ~ i e w l .  -The total nuinher of periods of falling res- 
sure for the several months of the year is given in 'fable 
1. If t,he total nuiiiber of periocls of falling pressure of 
whatever length be divided into the number of days in 
the period, the averawe inten-al hetween two successive 
periods will be founcf ' These data also appear in the 
table. The geographic coordiiintos of the stations are 
as follows : 

Lat. N. Long. W. 
Portland, Org. .................... -45' 35' 123' 43' 
8nn Diego, C d .  ..................... 33 43 117 10 
St.. Paul, Minn ....................... 44 55 93 03 
St. Louis, Mo..  .................... .38 38 90 13 
New Orleaiw, La .................... -39 58 90 0.1 

Key West, Fla ....................... 24 23 81 48 

TABLE l.-TotnZ niinibu ?f nrms rlf .fnllh/g prlwiii-c (kntnllohars)." and 
nwrnge tiirir iiifrri,al b r t i r ~ n i  them. in thv 10 yvni-s 1PP.j-1.903. 

Eastport,, Me ........................ 44 54 613 59 

Mississippi 7hllrg. I I I / I ' l I I I I I I  

* Usin: tlie nonieuclatnre of Ekliolm. 

't'lie rcsnlts (I€ t h  c.oiiil)ila.t,iciii show that. j~rno%ic.allg 
aU of the i)roswre fnlk ~I~n.tnllol)nm) pr1.s~ mtrirely across 
tho Uni td  States froin the Pacific to  the A t h t i c :  that 
is to say-, the nu111l~c?r oiltoring thit coiitiiitmt on the 
Pa,cific coast is prncticnlly tlie S.R,I~~E? as that, leaving the 
coiitiiiont on tho St,la.ntic cosst at Enstport, Me. The 
averlye nunilwr which passes St. Paul. Miiin., in the 
intanor is sliglitly p n t m  tlinii t1ia.t which enters the 
contintmt owr tho cms ts  of Wa.shinptoii nnd Orogon. 
The ~ i u i i i l w r  is soiiie!svhnt hrger at iiortliorn than at 
soutliern stations, niirl t!w Iii:i,simu!ii for an? mviith gen- 
erally falls in the! wintor, although there is the suggestion 
of a seconchry mnsinimu in August,! di ich at Portland, 
Oreg., l ) ixvmi t ! s  the primary n i ~ ~ i n i u m .  

Durdtioii. of X.at(iblohci;r!s.--Aloug the northern boundary 
of the Uiiited Stnies falling prcssurq in a little more than 
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jP.c. 
Portland.Oreg ....... 48 8t.Paul.Minn __.__._ 1 %  
St. huis.Mo ___.____ 55 
East ort Me ______.__ 56 
Sanhe~o.Cal  ....... 33 
New Orleans, IW _ _ _ _ _  33 
KeyWest,Flo __..... 133 

I 
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P.c. P.E.1 P.c.l P.c. P.c.lP.c.lP.c 
35 12 I 6 0.5 ..__ !0.5 , 3(j 
32 1 0 I n . s ' 1 ~ 5  0 . 5 1 _ . _ .  1 5 0  
23 10 ill I 2 _.__ ._..I 311 
31 5 1 2  1 2  0.51  .... 125 
37 17 '12 0.5 __.. 0.5 3Y 
38 19 10 0.5 ..__ 10.5 31) 
33 16 1 1  1 6  5 /n.5 132 

50 per cent of the cnses, is succeeded by rising pressure 
after an interval of 24 hours or less; but in the southern 
part of the country the number of cases of fallin pressure 
continuin for two consecutive days is decided B y r a t e r  

ary and July are shown in Table 2, espressed as percent- 
ages of the total nunibor o€ cases. For example, at 
Portland, Oreg., the interval was 3.1 ~ O U M  or loss in 46 
per cent of the total number of cnses; 4s hours or loss in 
35 per cent of the cases, atc. 
TABLE 3.-Percentage frepreny o the intrrrnbs slntpd. helu~een katcillobn.rs 

than in t % e north. The details for the months o Janu- 

at the sez!eral stations .in J aTricay aid iir h t l y  (1SY.+1903). 

I JVLY. 
I 
I JANUARY. 

Stations. 1 Interval in days. I Interval in days. 

I m.iP.c.,P.c.8P.c.'P.c.!P.c. I P.e. 
36 I 1 8  7 '  3 :0.5 .... 

I33 14 3 I 1 I........ 
19 

12 7 1 6 ! . . . /  ! 5 '0.5 .... 0.5 

3 ,.... .... .... 4 . . . .'. . -. . . . . 
: 43 I 21 

The greatest number of consecutive days with fdliiig 
pressure at any of the stations in the United Statns was 
seven; a few cases were rtwmlod wliert\ the pressure was 
either stationary or falling for eight and iiinu consecutive 
days, but these cases were rare. Wlicn tho fall was Zong 
continued the aniouiit dziy by day was small, sspccially 
at southern stations. One case was noted, however 
(Eagle, Alaska, from Doc. 14-31, lSSS), where the a.g e- 

follows: O.lS, 0.37, 0.20, 0.63, 0.13, 0.25. 0.01, niid 0.10. 
ilfe4cr.n dady accidental cwiations.-The nienn daily 

accidental pressure fluctuat,ions, in inches of niercur , 
for the 10 years are given in Table 3. This tahlc clear f y 
shows that the greatest, daily accidental clianges in 
pressure are found off the. Maine c.oast,. Rclditiona.1 
observations in t.his rogion would probably show that 
even greater fluctuations nro t4he rule over tho Grand 
Banks and the continent,al dist,ricts adjacent. thereto. 

The amplitude of the variations diminishes from north 
to south in a striking manner. 
TABLE 3.-Mean daily acciakntnl pressure variations for  tlic IO years 

lS94-190.3. 

ate fall for ei lit coiisecutive days was 1.66 iiicies. Y 
h s  mount  in fl undredths of inches mns distrihuted as 

St.. Paul, Minn.. . . . . -. . -. . . . -. . . 
st. Lnuis. MO... . __. __. . . .._ .__. . 
New Weans, La..  . .. . .. . .. ._. . . 

In  eneral we erceive from this study that t$e mci- 

ous anc of greater a.mplitudc in higher t.han in lower 
latitudes, and that, as a corollary, tho time int.orval 
between successive katallobars increases from north to 
south. All of this is in harmon with the esperience of 
weather forecasters on the Nor t zhe r i can  Continent. 

dentaf yessure B uctuations are somewhat more numer- 

291 

THE TOBNADOES AND WINDSTOBMS OF MAY 26- 
JUNE 6, 1917.' 

By H. C. FRANKENFIELD, Profeeeor of Meteorology. 

[Weather Bureau, Washington, D. C., July 20, 1917.1 

INTRODUCX'ION. 

,,75/. .5/r ( 7.3) 

During tho Spring severe local storms niiiy reasonably 
be ex ected over some sections of that ortion of the 

the years without such severe storms are rare .indeed. 
The conditions leading up to these unwelcome visitations 
do not occur in such complete form in any other portion 
of the Northern Hemisphere, but they are clearly defined 
and are very la ely incident, to topography. 'Examine 

other portion of the Northern Hemis here presents a 
similar arrangements of wide espailse o P relatively warm 
land with, or open to, warmsubtropical and tropicdwaters 
to the south and southeast and a limiting mountain wall 
to the westward. At times when certain systems of 
pressure distribution prevail over the continental interior 
warni moisture-laden winds from the south and southeast 
are carried inland and finally encounter the colder north 
and northwest winds descending along the eastern slopes 
of the north-and-south barrier. Given these warm south 
and southeast winds and the cold north and northwest 
winds, it is ap arent that, in the region where they meet, 

will occur and wive rise to phenoniena whose intensity 
will vary with tge degree of contrast in the original con- 
di tions. 

According to Murray, the word "tornado" is evidently of Spanish 
or Portuguese ori in. Its earlier English s elling was ternado, probabl 
a corruption of 8 e  Spanish tromda, or %understorm, while t o d  
may have been an atteiiipt to improve t emdo  b treating it m a deriva- 
tive of the Spanish tornar, to turn or return. d i s  spelling is identified 
with explanations in which not the thunder, but the turning, shdtinp;, 
or whirlin winds are the main features. The sixteenth century navl- 
gators apJied the term to the violent thunderetornis of the tropical 
Atlantic with their torrential rains and sudden violent guata of wind, 
but this usage is no longer current in the United States. 

By tornado we now niean a violent rotary windstorm 
of restricted diameter, accom niiisd by rain, and usually 

with great velocity about a central asis, while the whole 
storm moves along a narrow path across the country 
with considerable s eed, usually between 40 and 50 miles 

vary from a fow rods to as much ns a mile. The tornado 
cloud is of a black, or ugly gray-black color and usuall 
althou h not! always, with one or more pendant, funneT: 
shapeif clouds which niay or may not reach the earth. 
The existence of the funnel cloud is entirely in accord 
with the theory of the tornado and it is not unreasonable 
to assume that it is always prewnt, but that in instances 
where it was not observed the main body of the storm 
cloud swung too close to the earth, cuttin off the 
pendant, or else it may be invisible in the abso !? ute dark- 
ness that frequently attends tornadoes. 

Tornadoos almost, invariably develop in the southeast- 
orn quadrant of an area of low pressure, and they may 
occur a t  n distance of a much BY two or three hundred 
miles from the centor of the depression, originating as a 
secondary depression in which the ascent of warm and 
moist air over a region accompanied b a contraclock- 
wise movement of winds directed spira H y inward, plays 

Unite 9 States lying east of the Rocky dountains, and 

a map of the glo 'gh e and it will be seen a t  once that no 

nnd closely a (Q jacent thereto, great interchanges of heat 

by hail, lightning, and thun # er. The air masses whirl 

an hour. The widt Y l  of the path of greatest violence may 

I Accompanied by Charts x L V 4 Y  tu XLV-Gi, Inclusive. 


